Structures of cadmium-binding acidic phospholipase A2 from the venom of Agkistrodon halys Pallas at 1.9A resolution.
Phospholipase A(2) coordinates Ca(2+) ion through three carbonyl oxygen atoms of residues 28, 30, and 32, two carboxyl oxygen atoms of residue Asp49, and two (or one) water molecules, forming seven (or six) coordinate geometry of Ca(2+) ligands. Two crystal structures of cadmium-binding acidic phospholipase A(2) from the venom of Agkistrodon halys Pallas (i.e., Agkistrodon blomhoffii brevicaudus) at different pH values (5.9 and 7.4) were determined to 1.9A resolution by the isomorphous difference Fourier method. The well-refined structures revealed that a Cd(2+) ion occupied the position expected for a Ca(2+) ion, and that the substitution of Cd(2+) for Ca(2+) resulted in detectable changes in the metal-binding region: one of the carboxyl oxygen atoms from residue Asp49 was farther from the metal ion while the other one was closer and there were no water molecules coordinating to the metal ion. Thus the Cd(2+)-binding region appears to have four coordinating oxygen ligands. The cadmium binding to the enzyme induced no other significant conformational change in the enzyme molecule elsewhere. The mechanism for divalent cadmium cation to support substrate binding but not catalysis is discussed.